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Abstract
The present investigation was conducted with the purpose to search for the specific cancer
antigenicity at subcellular level, as its first object. The aim is on the immunochemical consid-
eration and comparison of fractions such as cell homogenate, nuclei, mitochondria, microsomes,
and plasma membrane etc. obtained by ultracentrifugation from cancer cells (AH 130 rat ascites
hepatoma), and to compare the antigenicity of individual fractions from normal rat liver cells. 1.
The highest antigenicity is found in the mitochondria in membrane systems of cancer cells. 2.
The high antigenicity of mitochondria is cancer specific, and is not common to that of normal cell
mitochondria. 3. The plasma membrane prepared from cancer cell nuclear fraction was a highly
pure cancer cell plasma membrane. 4. As far as tested by precipitin reaction the antigenicity of the
cancer cell plasma membrane is almost the same as that of normal cell plasma membrane, and it is
hard to say that the antigenicity of cancer cell plasma membrane is cancer specific. Antigenicity
of plasma membrane hardly diminishes at the stage of carcinogenic transformation of cells.
∗PMID: 4308571 [PubMed - indexed for MEDLINE] Copyright c©OKAYAMA UNIVERSITY
MEDICAL SCHOOL
Acta Med. Okayama 22, 339-354 (1968)
IMMUNOLOGICAL STUDIES ON THE MEMBRANE
SYSTEMS OF CANCER CELLS
I. IMMUNOCHEMICAL ANALYSIS OF MEMBRANE
FRACTIONS FROM CANCER CELLS*
Akira WAKABAYASHI
Department oj Biochemistry, Cancer Institute, Okayama University Medical
School, Okayama, Japan (Director: Prof T. Oda)
Received for publication, November 4, 1968
It is an urgent problem to solve actual mechanisms of carcinogenesis
induced by chemical carcinogens or viruses in relation to the problems
concerned with causes of human cancer. However, little is known about
the relation between the irreversible transformation and the genetical
changes of cells or the appearances of specific cancer antigens, as a
phenotypic expression resulting from the genetical disorder of cells. While
there are many immunochemical, biochemical, and morphological pro-
cedures as a means to explain the irreversible transformation and the ways
of autonomous multiplication of cancer cells, the immunochemical pro-
cedure may be most useful for investigation of the relation between the
irreversible transformation and genetical factors of cells.
Since many years ago, numerous efforts have been made by many
workers on the cancer-specific antigenicity. The alcohol extracts of can-
cerous tissue were the first to be noticed as the specific cancer antigen
(WITEBSKY (1929) (1) and others (2-4)), and such alcohol extracts were
found to be phosphatide (5). However, it was extracted only from the
whole tissue of neoplasma, and nothing was done to investigate specific
intracellular aspects of cell transformation. Later investigations have
been carried on the specific cancer antigenicity at subcellular level by
virtue of the progress in the ultracentrifugation method of cells. There
are recent reports about the existence of surface antigens (RAJAM (1958) (6),
WALLACH (1962) (7), NEILLE (1960) (8), EMMELOT (1962) (9)), suggesting
a possible existence of the specific cancer antigens in the cancer cell mito-
chondria (RAPPORT (1954) (10), HORN (1956) (11 ), TAKEDA (1956) (12),
ZILBER (1958) (13), KIKUCHI (1962) (14)), but none of them seems to have
gone far enough to recognize the existence of specifc cancer antigens that
* The outline of the present report was presented at the 25th Annual Meeting of the Japanese
Cancer Association. (20)
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invoke the phenotypic expression directly associated with the genetical
disorder of cells.
The present report infers to possible changes to be found in the anti-
genicity of the membrane systems of cancer cells, in order to explain how
the carcinogenic transformation is related to the genetical disorder. In
this study, cancer cells were fractionated and purified into membrane
fractions, and the antigenicity of individual membrane fractions was
compared. As a result, it has been found that the cancer cell mitochondria
have the highest cancer-specific antigenicity in the membrane systems of
cancer cells.
Since WlTEBSKY (1) first studied the existence of specific cancer anti.
gens, the existence of specific cancer antigens is now being studied at
subcellular level, owing to marked progress in fractionation by ultracentri.
fugation and biochemical procedures (RAPPORT et al. (10)). Many investi.
gators (HORN (11 ), TAKEDA (12), ZILBER (13), and KIKUCHI (14)) report
that the cancer cell mitochondria seem to have the highest cancer-specific
antigen. There are also noteworthy reports (RAJAM et al. (6), WALLACH et
al. (1962)(7), (1964)(15), and KAMAT et al. (1965)(16)), about the purifica.
tion of normal rat liver cell membrane fraction and its immunochemical
characterization (NEVILLE et al. (8) and BENEDETTI et al. (1967) (17)), and
immunochemical studies on microsomes in association with cell surface
antigens (LUNDKVIST (1966) (18)). However, there remain many immuno.
chemical problems to be solved.
In the present experiment, the membranes of cancer and normal rat
liver cells were fractionated and purified by the membrane preparation
method of QDA et al. (19) for the purpose to compare immunochemically
their antigenicity with that of other membrane fractions such as mitochon.
dria, microsomes, nuclei, cell homogenate etc" with a special emphasis
on the existence of specific cancer antigens. Attempts were also made to
elucidate how irreversible changes in the phenotype of cells would occur
at the immunological level. This led to very interesting results that specific
cancer antigenicity is remarkable in cancer cell mitochondria, and that
the antigenicity of cancer cell plasma membrane, which is the topic of
the world as the site of the surface antigens, is similar to those of normal
cell membranes, and remarkable changes were not found in the antigenicity
of cancer cell plasma membrane as far as revealed by precipitin tests.
MATERIALS AND METHODS
Cancer strain used was AH 130 rat ascites hepatoma. All rats used were
the inbred DONRYU strain.
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Preparation oj cell homogenate (C. H): Rat ascites hepatoma cells were har-
vested one week after the transplantation of the hepatoma cells to rat. The
ascites fluid was centrifuged at 800 x g for 10 minutes, and the supernatant
discarded, then the residue washed with 0.25 M sucrose solution containing
0.1 mM EDTA and 10 mM Tris-HCl, pH 7.6 by centrifugation, and washed
twice. The washed hepatoma cells (50 g wet weight per 100 ml) in 0.25 M
sucrose solution containing 0.1 mM EDTA and 10 mM Tris-HCl, pH 7.6, and
after that 10 volumes of cold one mM NaHCO j solution (pH 7.6) was added
and incubated for 20 minutes at O°C before homogenization. A loosely-fitted
teflon pestle of homogenizer was rotated and glass tube was moved up and
down over the pestle. Tris.buffered one M sucrose (pH 7.6) was added to this
suspension to make the final concentration 0.25 M.
Imlation oj nuclear fraction (N): The nuclear fraction was isolated by the
modified method of CHAUVEAU et al. (1956) (21). Cell homogenate was centri-
fuged at 1, 100 x g for 10 minutes, and the supernatant was removed. The
residue was suspended with 2.2 M sucrose solution, and the suspension was
centrifuged at 40,000 x g for 60 minutes. After discarding the supernatant, the
residue was kept, which served as the nuclear fraction.
Isolation of mitochondria: Rat liver mitochondria and rat ascites hepatoma
(AH 130) cell mitochondria were isolated by the modified method of HOGE-
BOOM (22).
a) Cancer cell mitochondria (Mt) .. Cell homogenate was centrifuged at 700 x g
for 10 minutes. The residue as the nuclear fraction, was removed and the
supernatant was layered on an equal volume of 0.34 M sucrose solution con-
taining O. 1 mM EDTA and 10 mM Tris-HCl, pH 7.6, and centrifuged at
800 x g for 10 minutes. The upper layer was transferred to a centrifuge tube
with a pipette, and centrifuged at 5,000 x g for 10 minutes. After removing
the supernatant, the residue (mitochondria pellet) was washed twice with 0.25
M sucrose solution containing 10 mM Tris HCl, pH 7.6, by centrifugation at
7,000 x g for 10 minutes.
b) Normal rat liver mitochondria (NRM) .. Normal rat livers were assembled,
minced, and suspended in 0.25 M sucrose solution containing 0.1 mM EDTA
and 10 mM Tris-HCl, pH 7.6, at O°C before centrifugation. A tightly-fitted
teflon pestle of the homogenizer was rotated, and the glass tube was moved
up and down over the pestle. The homogenate was centrifuged at 700 x g for
10 minutes. The supernatant was layered on an equal volume of 0.34 M sucrose
solution containing 0.1 mM EDTA and 10 mM Tris-HC1, pH 7.6, and centri-
fuged at 800 x g for 10 minutes. The upper layer was transferred to a centrifuge
tube with a pipette, and centrifuged at 7,000 x g for 10 minutes. By discard-
ing the supernatant, the residue (mitochondria pellet) was washed twice with
0.25 M sucrose solution containing 10 mM Tris-HC1, pH 7.6 at 9,000 x g for
10 minutes.
Isolation (![ microsomal fraction (Mc): Cell homogenate was centrifuged at
10,000 x g for 10 minutes. The residue was removed and the supernatant was
centrifuged at 105,000 x g for 30 minutes. The residue was suspended in
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0.25 M sucrose solution containing 10 mM Tris.HC1, pH 7.6. This was used
as the microsome fraction.
Isolation ~f cancer cell membrane (F I) and pure microsomal fraction (F2): Cell
membrane fraction (FI) and pure microsomal fraction (F2) were prepared by
the method of aDA et al. (19) reported at the 9th International Congress of
Cancer. Two preparation methods were employed to fractionate the membrane
fraction (F I ).
a) Cancer cell microsomal fraction (Mc) was suspended in 0.25 M sucrose
solution containing 0.2 to 0.5 mM CaCh and one mM NaHCa3, pH 8.6. The
suspension was centrifuged by the density gradient centrifugation of varying
densities of 1.23, 1.20, 1.18., and 1.16 sucrose gradient, pH 8.6. The fraction
at the density between 1.16 and 1.18, proved to be pure plasma membrane
(FI), and the fraction at the density between 1.18 and 1.20, pure microsomal
fraction (F2).
b) The nuclear fraction was centrifuged by the 1.22, 1.20, 1.18 and 1.16
01 sucrose gradient, pH 7.6. The fraction at the density between 1.16 and
1.18 was the pure plasma membrane fraction (F j ).
Isolation 0./ normal rat liver cell membrane (RLFI): The normal rat liver
cell membrane was prepared by the method of EMMELOT et al. (1962) ~9).
Isolation 0./ normal rat liller microsomal fraction (RLMc): The normal rat liver
microsomal fraction was prepared by the same method as the cancer cell micro.
somal fraction. All the preparations were done at 0°_4°C.
Heterogeneous immunization was used to immunize animals, and white
adult male rabbits weighing about 2 to 3 kg served for immunizing purposes.
The immunizing !J1wedures: Subcutaneous inoculation method and intra-
venous inoculation mel hod were used.
a) S~lbcutaneous inoculation method; Each rabbit received several injections
of 0.5 to 1.0 ml volumes each three times subcutaneously to inoculate at the
middle area between both shoulder blades, of 30 mg of antigenic proteins
incorporated into 3 ml of Freund's complete adjuvant (Difco Freund Adjuvant
Complete), given at one.week interval.
b) Intravenous inoculation method; A series of three intravenous injections of
antigen were given. Each injection contained 0.5 ml of a saline suspension of
each material containing 250ltg protein. Immunization was done on day 0,2,
and 4, following the method of WALLACH (1962) (26). (Intravenous inoculation
method was used for these antigens; FI, harvested only in minute amounts,
F2 and mitochondria were the control to Fl.)
Each blood samples were collected from the auricular vein of the rabbits
after 14 days from the end of last inoculation. Blood samples were allowed
to clot at 20°C for one hour. The serum was removed from erythrocytes, and
heated at 56°C for 30 minutes to inactivate complement. Each serum titer was
measured at once, and the rabbit of low titer was boostered. Each serum
collected was added with O. 0196 of merthiolate, and stored at --20°C until
used.
Ouchterlony agar double diffusion method was used for the determination
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of antigen-antibody reactions. Difco Special Noble Agar was used for doublediffusion.
For the immunodiffusion in agar gel, a solution of 1.5 % agar in physi-
ological saline containing 0.01 % merthio1ate was prepared. This agar waspoured into a disk with the diameter of about 9 cm, and allowed to harden
to have a layer 3 to 5 mm thick. The central well and six circumferencial
wells were cut equal distance apart so that the distance from the central wellto each circumferencial well was about 6 mm. The central well was 16 mm,
and circumferencial wells 12 mm in diameter (Macro method of Ouchterlony(23)).
One antiserum sample was poured into the central well and each test
antigen was poured into six surrounding wells. Before testing each test antigen
was dissolved in 1 % sodium deoxycholate, for those insoluble fractions of
antigens, to impart solubility and diffusibility in agar gel. Protein concentra-tion of each fraction was about 2 to 3 mg protein per ml.
The test sample was left at room temperature for one hour and then at0° to 4°C overnight. Twenty-four hours after the start of the test, it was
observed and photographed. But since the reaction to anti-F2 serum was weak,it was observed and photographed 48 hours after the beginning of the test.
RESULTS
In measuring the serum agglutinin titer of antiserum to each fraction
from the membrane systems of cancer cells, the titer of the rabbit-anti
serum to cancer cell mitochondria (anti-Mt serum) proved to be highest
in most of the sera, the titers of the rabbit-antisera to cancer cell membrane(anti-F1 serum) and to cancer cell microsomes (anti-Mc serum) were slightly
lower than that of anti-Mt serum, and the titers of the rabbit-antisera to
cancer cell nuclei (anti-N serum) and to cancer cell homogenate (anti-C. H.
serum) were lower than that of anti-F1 serum, but the titer of the rabbit-
antiserum to pure microsomes of cancer cells (anti-F2 serum) was almost
zero (Table I).
Of the antigenicity of the membrane systems of cancer cells, that of
cancer cell mitochondria was highest followed by that of cancer cell mem-
brane and cancer cell nuclei. The agglutinin titer of anti-F] serum,
however, was lower than that of anti-Mt serum, but formed a single and
sharpest precipitin band with antigen F]l but hardly to nuclei, and a
relatively single sharp precipitin band with antigen microsomal fraction
and cell homogenate, but no precipitin band at all with antigen mitochon-
dria.
When the rabbit-antiserum to cancer cell membrane prepared from
the microsomal fraction of cancer cells, was made to undergo cross·reac-
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Table I The serum dilution titer
: 800
: 600
: 400
: 800
: 400
: 400
: 200
: 400
: 800
agglitinin
titer
microsomcs
mitochoneria
nuclei
anti-F! sernm
absorbed with
unabsorbed
Fz
rat liver mitochondria
rat liver microsomes
cell homo;enate
rat liver membrane
titer
800
10
800
1,600
400
400
serum
anti-F! serum
anti-Fz serum
anti-Mc serum
anti-Mt serum
anti-Nu serum
anti-c. h. serum
The titer obtained at this level
of antigen corresponds to a mix-
ture of antigen and antibody in
equivalence zone proportions.
anti-Fl serum: The rabbit-antiserum to the mitochondria of AH 130 rat ascites
hepatoma cells
anti-Fz serum: The rabbit-antiserum to pure microsomes of AH 130 rat ascites
hepatoma cells
anti-Mc serum: The rabbit-antiserum to AH 130 microsomFs
anti-Mt serum: The rabbit-antiserum to AH 130 mitOchondria
anti-Nu serum: The rabbit-antiserum to AH 130 nuclei '
anti-c. h. serum: The rabbit-antiserum to AH 130 cell homogenate
tion with various fractions from cancer cells, this anti-F] serum reacted
with cancer cell microsomes (F2), forming a relatively single precipitin
band (Figs. I and 2). Thus it was clear that the plasma membrane of
cancer cells from microsomal fraction was contaminated with some micro-
somes, whereas in the case of the rabbit-antiserum to cancer cell plasma
membrane prepared from the nuclear fraction of cancer cells, it reacted
with this plasma membrane most clearly forming a sharp single precipitin
band, but slightly with cell homogenate of cancer cells forming only
a weak precipitin band. Therefore, it is clear that this plasma membrane
fraction F l , prepared from nuclear fraction of cancer cells, is a highly
purified plasma membrane of cancer cells (Fig. 3)
When this serum was cross matched with cell membrane and the
microsomes of normal rat liver cells, this antiserum reacted with the plasma
membrane of normal rat liver cells (RLF]) and formed a single sharp
precipitin band, and also reacted with normal rat liver microsomes
(RLMc), forming a slightly weak precipitin band. In this instance, the
serum to pure plasma membrane of cancer cells which was absorbed with
normal rat liver cell membrane, showed a remarkable decrease in its titer
(Fig. 4 and Table I).
The rabbit-antiserum to pure microsomal fraction of cancer cells (anti-
F2 serum) formed no precipitin band against each fraction of antigens,
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because its titer was almost zero.
From the results of the cross.reactions between the rabbit-antiserum
to cancer cell microsomes (anti-Me serum) and various fractions from can-
cer cells, this serum forms relatively sharp precipitin plural bands against
these fractions, but the antiserum of the rabbit immunized with a purely
prepared microsomes of cancer cells, did not react at all with cancer cell
mitochondria, and forms no precipitin band (Fig. 5).
In the case of the anti-Me serum cross reacted with the membrane
fraction and the microsomal fraction of normal rat liver cells, it was found
that this antiserum reacted also with normal rat liver microsomes (Fig. 6)
When the rabbit·antiserum to cancer cell mitochondria (anti.Mt serum)
was cross matched to various fractions from cancer cells, this antiserum
reacted only with cancer cell mitochondria (Mt), forming a very intensive
precipitin band, and reacted slightly to cancer cell homogenate, but it
forms no precipitin band at all to other fractions (Fig. 7). In the observa·
tions of the rabbit.antiserum to cancer cell mitochondria cross.matched
against the mitochondria of normal rat liver cells (NRM), such mitochon-
dria have the original organ specific mitochondrial antigens, but no cancer
specific antigenicity of cancer cell mitochondria. Moreover, especially
noteworthy findings to be pointed out lare that this antiserum to cancer
cell mitochondria do not react against the pure plasma membrane (F1),
purified microsomes (F2), microsomal fraction (Me), and the nuclear frac.
tion of cancer cells, and plasma membrane fraction (RLF1), the micro.
somal fraction (RLMc), and the mitochondria (NRM) of normal rat liver
cells (Fig. 8).
When the rabbit-antiserum to cancer cell nuclear fraction (anti-N
serum) was cross matched with various fractions from cancer cells, it
reacted against the plasma membrane, microsomes and cell homogenate
of cancer cell, forming barely weak precipitin bands, especially the bands
to cell homogenate were complex (Fig. 9).
In the case of the cross.matching between the anti.N serum and various
fractions from normal rat liver cells, this antiserum forms relatively sharp
precipitin band against these fractions (Fig. 10).
As shown by the results when the rabbit-antiserum to cancer cell
homogenate (anti.C. H. serum) was cross.matched to various fractions
from cancer cells, this antiserum reacted with these various fractions and
formed very faint precipitin bands, but these precipitin bands to the micro·
somes and cell homogenate of cancer cells were plural (Fig. 11).
It is thought that the plasma memdrane F1 and the mitochondria
from cancer cells are the single antigen, judging from the results of
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Ouchterlony reactions of the sera after the absorption test.
DISCUSSION
Numerous attempts have been made to investigate the irreversible
transformation to neoplasma, using biochemical, immunochemical, and
morphological procedures. Especially due to the progress of cell fractiona-
tion methods, there are many reports discussing the existence of the surface
antigen or the specific cancer antigens. For instance, NEVILLE (1960) (8),
EMMELOT et al. (1962) (9), (1964) (24), BENEDETTI et al. (1965) (17), and
MCCOLLESTER (1964) (25), made the reports concerning the purification of
normal liver cell membrane and its properties, and KAMAT et al. (1965)(16)
also reported about the purification of cancer cell membrane and its
properties. BENEDETTI et al. (17) investigated the cancer cell membrane
electron microscopically. However, there is hardly any report describing
about the antigenic changes might have something to do with the trans-
formation directly concerned with the irreversible changes of genetical
materials of cells.
The principal object of this experiment was to investigate immuno-
chemically where the most remarkable changes are localized at subcellular
level, for this purpose individual membrane fractions were prepared and
purified. Fortunately, a report was made about the purification of cancer
cell membrane and its biochemical and electron microscopical characteri-
zation by ODA et at. (19) at the 9th International Congress of Cancer, so
that it is now possible to study the cancer cell plasma membrane from the
aspects of immunochemical properties.
As regards the immunospecificity of the membrane systems from can-
cer cells (AH 130 strain of rat ascites hepatoma), the highest antigenicity
was found distinctly in the mitochondria, followed by that in nuclei and
cell membrane.
Up to the present, RAPPORT and his collaborator (1954) (10) reported
that the mitochondria fraction had the highest antigenicity in the experi-
ment using Murphy-Sturn lymphosarcoma, while HORN (1956)(11) reported
the existence of the remarkable antigenicity in nuclei and mitochondria
in the experiment taking advantage of Ehrlich ascites hepatomas, and
HOGEBOOM and his collaborator (1951) (27) stated that a part of protein
constituents of the mitochondria diminished in the ultracentrifugation
analysis of cancer cells.
Since the present experiments have been conducted with special con-
sideration on the purity of each fraction from cancer cells by ultracentrifu-
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gation the purity of each fraction has been definitely ascertained both
biochemically and morphologically. Comparing the antigenicity of cancer
cell mitochondria with that of normal rat liver mitochondria of the same
strain, it is clear that the immunospecificity of cancer cell mitochondria
is cancer specific. RAPPORT and his collaborator (10), and HORN (II) and
others have indicated that the antigenicity of cancer cell mitochondria is
high, but they have not mentioned about the specific antigenicity to can-
cer cell mitochondria. TAKEDA and his collaborators (12), KIKUCHI (14),
and ZILBER (13), also reported that the cancer cell mitochondria have the
specific antigen, but their mitochondria fraction is a.question concerning
the purity of mitochondria. HOKO (1966) (28) prepared cancer cell mito-
chondria more precisely, compared its antigenicity with that of various
cell mitochondria of normal tissues, and reported that the cancer specific
antigen existed in cancer cell mitochondria, but it differs from this report
in that he did not compare the antigenicity of cancer cell mitochondria
with that of other fractions from cancer cells and individual fractions
from normal cells.
In the opinion of the author, it is possible to detect the cancer speci-
ficity of cancer cell mitochondria when the antigenicity of various fractions
from cancer cells is compared with that of various fractions from normal
rat liver cells. Therefore, it may be proper to add the observations on the
antigenicity of other fractions from cancer cells. The antigenicity of nuclei
and plasma membrane from cancer cells 'was next to that of mitochondria,
but many problems remain unsettled with regards nuclei. Consequently,
the cancer cell membrane is chiefly dealt with. Since many years ago, in
the field of plasma membrane, the questions regarding the loss of contact
inhibition phenomenon or existence of surface antigen have been discussed
in connection with the carcinogenic transformation of cells. It will be
impossible to discuss the antigenicity of the plasma membrane itself with·
out purification of the plasma membrane. However, since the success
achieved in obtaining a relatively purified cancer cell membrane by the
modification of the method of QDA and his collaborators, investigations
can now be carried on smoothly to trace immunochemical reactions. In
this report, the cancer cell membrane prepared from the microsomal
fraction of cancer cells, is thought to be contaminated with microsomes,
as shown clearly in the immunochemical results, but it might be safe to
say that the plasma membrane from nuclear fraction of cancer cells is
considerably purified cancer cell membrane, as proved to be fully single
fraction immunochemically, biochemically, and electron microscopically
as well. As to the antigenicity of cancer cell plasma membrane, it is next
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to that of mitochondria in the membrane systems of cancer cells. There
are numberless reports dealing with the immunochemical properties of can-
cer cell plasma membrane by RA]AM et ai. (6), WALLACH et ai. (7), KAMAT
et ai. (16), and LUNDKVIST et ai. (18), but they used only the plasma memo
brane fraction for antigen, and failed to discuss its antigenicity immuno·
chemically in comparison with that of normal cell membrane and other
fractions by cross reaction. WALLACH and his collaborator (7), (15) dis.
cussed surface antigen but did not touch on the problem of the relation
between cancer cell plasma membrane and surface antigens. Moreover,
there seems to be a question to prepare the cancer cell plasma membrane
from microsomal fraction, for the plasma membrane from microsomal
fraction was contaminated with microsomes.
Clear differences of the antigenicity between cancer cell plasma mem-
brane and normal cell plasma membrane, were not found in the experiment
by the author, as the results of comparing the immunospecificites by
precipitin reaction of the plasma membrane from AH 130 rat ascites hepa.
toma cells with those from normal rat liver. Further investigation is now
being made in view of the specific cancer antigen of cancer cell membrane
except common antigenicity to normal cell membrane.
It may be said that there scarcely exists the specific cancer antigen in
the cancer cell microsomes, from the fact that the crude microsomal frac-
tion contaminates the cell membrane and purely fractionated microsomes
scarecely has antigenicity. It is obvious that the cell homogenate is found
to be complicated, as it naturally contains various fractions of cell memo
brane systems. Finally, it is to be emphasized that cancer cell mitochondria
have the highest antigenicity in the membrane systems of cancer cells,
which is cancer specific.
SUMMARY
The present investigation was conducted with the purpose to search
for the specific cancer antigenicity at subcellular level, as its first object.
The aim is on the immunochemical consideration and comparison of frac-
tions such as cell homogenate, nuclei, mitochondria, microsomes, and
plasma membrane etc. obtained by ultracentrifugation from cancer cells
(AH 130 rat ascites hepatoma), and to compare the antigenicity of indivi.
dual fractions from normal rat liver cells.
1. The highest antigenicity is found in the mitochondria in membrane
systems of cancer cells.
2. The high antigenicity of mitochondria is cancer specific, and is
10
Acta Medica Okayama, Vol. 22 [1968], Iss. 6, Art. 4
http://escholarship.lib.okayama-u.ac.jp/amo/vol22/iss6/4
Membrane Systems of Cancer Cells 349
not common to that of normal cell mitochondria.
3. The plasma membrane prepared from cancer cell nuclear fraction
was a highly pure cancer cell plasma membrane.
4. As far as tested by precipitin reaction the antigenicity of the can·
cer cell plasma membrane is almost the same as that of normal cell plasma
membrane, and it is hard to say that the antigenicity of cancer cell plasma
membrane is cancer specific. Antigenicity of plasma membrane hardly
diminishes at the stage of carcinogenic transformation of cells.
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Legends for Figures
The photographs and the diagrams are the results obtained by Ouchterlony double
diffusion tests.
Fig. I Central well contains anti-AH 130 plasma membrane serum. Surrounding wells con-
tain vario'Js antig("r.s as illustrated below. Fa: at the top layer in sucrose density 1.16
(plasma membrane). Fl: at the bottom layer in sucrose density 1.16 (plasma mem-
brane). F2: at the bottom layer in sucrose density 1.18 and at the top layer in sucrose
density 1.20 (pere microsome). Mc: microsomal fraction. Mt: mitochondria. N:
nuclear fraction. C. H. : cell ho:noJenate. (from AH 130 rat ascites hepatomas)
Fig. 2 Central well contains anti-AH 130 plasma membrane serum. Surrounding wells contain
various antigens as illustrated below. FI: at the bottom layer in sucrose density 1.16
(plasma membrane). F2: at the bottom layer in sucrose density 1.18 and at the top
layer in sucrose density 1.20 (pure microso.ne\. Mc: microsomal fraction. Mt: mito.
chondria. C. H.: cell homogenate. (from AH 130 rat ascites hepatomas)
Fig. 3 Central well contains anti-AH 130 plasma membrane serum. Surrounding wells con-
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tain various antigens as illustrated below. Fo: at the top layered fraction in sucrose
density 1.16. Fl: purified plasma membrane prepared from nuclear fraction. F2: puri-
fied microsomes prepared from nuclear fraction. Fa: mitochondria. Me: microsomal
fraction. c. h.: cell homogenate. (from AH 130 rat ascites hepatomas)
Fig. 4 Central well contains anti-AH 130 plasma membrane serum. Surrounding wells con-
tain various antigens as illustrated below. SFl: purified AH 130 plasma membrane
prepared from nuclear fraction of AH 130 cells. RFl: purified plasma membrane from
normal rat liver cells. RMc: microsomes of normal rat liver cells. RMt: mitochondria
of normal rat liver cells. N: nuclei of AH 130 cells.
Fig. 5 Central well contains anti-AH 130 microsomes serum. Surrounding wells contain
various antigens as illustrated below. Fo: at the top layered fraction in sucrose density
1.16 from microsomal fraction. Fl: at the bottom layer in sucrose density 1.16 from
microsomal fraction. Me: microsomal fraction. Mt: mitochondria. c. h.: cell homo-
genate. F2: purified microsomes prepared from microsomal fraction. (from AH 130 rat
ascites hepatomas)
Fig. 6 Central well contains anti-AH 130 microsomes serum. Surrounding wells contain
various antigens as illustrated below. FI: plasma membrane of AH 130 cells. RFI:
plasma membrane of normal rat liver cells. RMc: microsomes of normal rat liver cells.
RMt: mitochondria of normal rat liver cells.
Fig. 7 Central well contains anti-AH 130 mitochondria serum. Surrounding wells contain
various antigens as illustrated below. Fo: at the top layer in sucrose density 1.16
prepared from nuclear fractions. F2: very purified microsomes. Me: microsomal frac-
tion. Mt: mitochondria. N: nuclear fraction. c. h.: cell homogenate. (from AH 130
rat ascites hepatomas)
Fig. 8 Central well contains anti-AH 130 mitochondria serum. Surrounding wells contain
various antigens as illustrated below. FI: purified plasma membrane of AH 130 cells.
Me: microsomes of AH 130 cells. Mt: mitochondria of AH 130 cells. RFI: purified
plasma membrane of normal rat liver cells. RMc: microsomes of normal rat liver cells.
RMt: mitochondria of normal rat liver cells.
Fig. 9 Central well contains anti-AH 130 nuclei serum. Surrounding wells contain various
antigens as illustrated below. Fo: at the top layer in sucrose density 1.16. FI: at the
bottom layer in sucrose density 1.16 (plasma memdrane). F2: purified microsomes
prepared from microsomal fraction. Me: microsomal fraction. Mt: mitochondria. c.
h.: cell homogenate. (from AH 130 rat ascites hepatomas)
Fig. 10 Central well contains anti-AH 130 nuclei serum. Surrounding wells contain various
antigens as illustrated below. SFI: very purified plasma membrane prepared from
nuclear fraction of AH 130 cells. RFI: plasma membrane of normal rat liver cells.
RMc: microsomes of normal rat liver cells. N: nuclei of AH 130 cells.
Fig. 11 Central well contains anti-AH 130 cell homogenate serum. Surrounding wells contain
various antigens as illustrated celow. Fo: at the top layer in sucrose density 1.16.
Ft: purified plasma membrane prepared from microsomal fraction. F2: purified micro-
somes. Me: microsomal fraction. Mt: mitochondria. c. h.: cell homogenate. (from
AH 130 rat ascites hepatomas)
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